This issue of the journal brings together 9 articles that are particularly relevant to the practice of congenital cardiac anesthesia. Congenital heart disease not only affects the heart but also the surrounding arterial and venous systems. Sir William Harvey first described the systemic circulation in his book De Motu Cordis (also known as On the Motion of the Heart and Blood) published in 1628. In his book, William Harvey provided the first description of the venous system returning blood to the heart and the arterial system providing blood to both the lungs and body. He made the very astute observation in fish that if he tied the veins, the heart would become empty, and if he tied the arteries, the heart would swell up. He later demonstrated his theory of the circulation of blood by placing a tourniquet around a person's arm with different degrees of tightness. I am sure William Harvey would have been fascinated to learn about abnormalities of the venous and arterial systems. In this issue, we provide an excellent series of 3 articles discussing total anomalous pulmonary venous connections (TAPVC). [1] [2] [3] This uncommon anomaly occurs when all the pulmonary veins drain to a structure other than the left atrium, and it may be an isolated lesion or occur with other cardiac abnormalities. The presence or absence of obstruction defines the clinical presentation. Obstructed TAPVC is a true surgical emergency, while unobstructed TAPVC may go undetected for some time. The 3 articles on TAPVC provide insight into the anatomy, physiology, imaging, interventional and surgical management, and perioperative care of patients with TAPVC.
Sir William Harvey also discerned the presence of the ductus arteriosus and explained its function, writing, In embryos, whilst the lungs are in a state of inaction, performing no function, subject to no movement any more than if they had not been present, nature uses the two ventricles of the heart as if they formed but one for the transmission of the blood.
From his research on the circulation of blood in fish, William Harvey was aware of their single ventricle anatomy. Perhaps in his contemplations on the heart and circulation he considered the possibility that a human could survive with a single ventricle if the ductus arteriosus remained patent? Two articles in this issue discuss single ventricle anatomy and physiology and the options for first-stage palliation. Cvetkovic and colleagues present a neonate with hypoplastic left heart syndrome (HLHS) and a right side congenital diaphragmatic hernia. 4 This baby girl underwent a stage 1 hybrid procedure in the cardiac catheterization laboratory, which involves a sternotomy to directly place pulmonary bands on the pulmonary arteries to limit pulmonary blood flow and then a catheter is placed directly into the pulmonary artery to facilitate the interventional cardiologist deploying a stent into the ductus arteriosus. This hybrid procedure means the patient avoids cardiopulmonary bypass in the newborn period and establishes a stable systemic blood supply through the ductal stent and controlled pulmonary blood flow from the pulmonary artery bands. One month later she had her congenital diaphragmatic hernia successfully repaired. Another option for stage 1 palliation in HLHS is the surgical creation of a shunt to provide pulmonary blood flow and ligation of the ductus arteriosus. There are 2 surgical shunt options: the modified Blalock-Taussig shunt between the innominate and right pulmonary arteries or the Sano shunt between the right ventricle and pulmonary artery. In their article, Efrain Riveros Perez and Ricardo Riveros explore mathematical models of fluid dynamics through these shunts and explain how such analysis could be a valuable tool to predict flow patterns and help the cardiac team predict and prevent hemodynamic complications. 5 The stage 1 hybrid procedure for single ventricle palliation occurs in the cardiac catheterization laboratory. Usually during these procedures there are many health care personnel in the room: anesthesia providers, cardiologists, interventional cardiologists, cardiac surgeons, nursing staff, perfusionists on cardiopulmonary bypass standby, trainees, and so on. These providers may or may not have been well educated about their exposure to radiation in the cardiac catheterization laboratory. In their excellent article, Wang and colleagues remind us that anesthesia providers are exposed to radiation not just in the cardiac 704509S CVXXX10.1177/1089253217704509Seminars in Cardiothoracic and Vascular AnesthesiaTwite editorial2017 1 Children's Hospital Colorado and University of Colorado Anschutz Medical Campus, Aurora, CO, USA catheterization laboratory but also during other procedures such as orthopedic procedures and computed tomography scans under anesthesia. 6 They present survey results from residents on their concerns about occupational radiation exposure and describe the current "safe" limits of radiation. The take home safety message for anesthesiologists who have occupational radiation exposure is to maximize the distance from the patient receiving radiation, use appropriate shielding (aprons and eyewear), and monitor your exposure with dosimeters.
In his description of the ductus arteriosus, William Harvey was aware that blood could bypass the lungs. With his astute observations and remarkable insights, I am sure if he had been a physician in the 21st century, he would have recognized persistent pulmonary hypertension in the newborn and been able to subsequently describe other forms of pulmonary hypertension. In this issue, Clopton and colleagues remind us of the dangers of managing patients with suprasystemic pulmonary hypertension, especially when they are first diagnosed. 7 In their article, they describe a 4-year-old girl with a new diagnosis of suprasystemic pulmonary hypertension of unclear etiology who undergoes a lung biopsy and has acute hemorrhage from the biopsy site. Not only does she have significant bleeding during the biopsy but several hours later in the intensive care unit she bleeds again. This cautionary tale reminds us of the increased morbidity and mortality associated with pulmonary hypertension.
While most congenital heart disease is diagnosed and managed in early life, it is possible that it may escape detection until adulthood. Cor triatriatum is a congenital heart defect where the left atrium (cor triatriatum sinistrum) or right atrium (cor triatriatum dextrum) is subdivided by a membrane due to abnormal septation. This results in 3 atrial chambers (hence the name) leading to inflow obstruction to the respective ventricles. While cor triatriatum commonly presents in infancy, it may remain undetected until adulthood. Jha and Makhija provide an excellent review of cor triatriatum in this issue. 8 Another form of congenital heart disease that may not be diagnosed until adulthood is presented by Roberts and colleagues. 9 They describe a 68-year-old woman with anomalous left coronary artery from the pulmonary artery, so called Bland-White-Garland syndrome. The pathophysiology of coronary artery steal and collateral coronary flow and how these affect anesthetic management is well described in this article.
Sir William Harvey was a physician for 2 English kings, James I and then Charles I. He was clearly recognized in the time for his clinical excellence and brilliant intellect. Sir William Harvey had some interesting personality traits including insomnia and sitting in a dark room to contemplate. He was also reported to be a heavy coffee drinker. I am sure that with all these qualities, if he were alive today, he would make an excellent congenital cardiac anesthesiologist! Enjoy this issue of the journal dedicated to congenital cardiac anesthesiology!
